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Home treatment teams and facilitated discharge from
psychiatric hospital
A. D. Tulloch*, M. R. Khondoker, G. Thornicroft and A. S. David
King’s College London, King’s Health Partners, Institute of Psychiatry, London, UK
Aims. There has been little research into the facilitated discharge (FD) function of Home Treatment Teams (HTTs). We
aimed to explore and describe the prevalence and associations of FD and to estimate its effects on bed days during the
index admission (length of stay corrected for ward leave) and on readmission.
Methods. Descriptive and regression analyses of data collected by South London and Maudsley NHS Foundation Trust
on discharges from its general psychiatric wards, with multiple imputation of missing covariate values.
Results. Overall, 29% of our sample of 7891 hospital admissions involved a FD. FD was associated with female gender,
diagnosis of a severe mental illness, previous home treatment, having a longer previous admission, neither being dis-
charged to a new address nor to a care home, having no other community team and having HoNOS item scores con-
sistent with an active depressive or psychotic mental illness. In the regression analysis, FD was associated with 4.0 fewer
bed days (95% confidence interval −6.7 to −1.3; p = 0.0004). There was no effect on readmission.
Conclusions. Our analysis provides some support for the effectiveness of FD in slightly reducing the time spent in hos-
pital and suggests that this may be achieved without increasing the rate of readmission. Further studies in this area are
important, especially given existing research that suggests that the introduction of HTTs in England and Wales was
associated with little or no change in service utilisation.
Received 7 February 2014; Revised 4 April 2014; Accepted 5 April 2014; First published online 30 June 2014
Key words: Community mental health services, home care services, length of stay, mental disorders.
Introduction
Since 2001, the health service in England andWales has
established a network of community-based Home
Treatment Teams (HTTs), initially structured according
to the Department of Health’s Mental Health Policy
Implementation Guide (Department of Health, 2001).
HTTs – which are also known as Crisis Resolution
Teams – were introduced in order to increase the cap-
acity of community mental health services to treat peo-
ple with the most acute and severe forms of depression,
schizophrenia and bipolar disorder. Accordingly, the
only factor that has been found to be consistently asso-
ciated with the use of home treatment in published
studies is having a diagnosis of a severe mental illness
(Cotton et al. 2007). The Department of Health Mental
Health Policy Implementation Guide outlines two
main functions of HTTs. The first is to provide an alter-
native to hospital admission. The second is to enable
earlier discharge from hospital by being ‘actively
involved in discharge planning’ and by providing
‘intensive care at home’.
Studies of the overall effectiveness of HTTs have been
reviewed elsewhere (Hubbeling & Bertram, 2012;
Carpenter et al.2013; Johnson, 2013).There are three stud-
ies based on individual-level data: quasi-experimental
evaluations in South Islington (Johnson et al. 2005a) and
Northeast Birmingham (Ford et al. 2001), and a rando-
mised controlled trial in North Islington (Johnson et al.
2005b), all of which showed reductions in service use
including the probability of admission. Studies based
on aggregated data are less positive. Both Glover et al.
(2006) and Jacobs & Barrenho (2011) analysed a set of
national routine data, aggregated to the level of 229
Primary Care Trusts (PCTs) and linked to data on the
dates at which HTTs were introduced. Glover et al.
(2006) compared the earliest year prior to HTT introduc-
tion for which data were available with the latest year
after HTT introduction for which data were available
(N = 454). Jacobs&Barrenho (2011) usedadmissionnum-
bers for an average of 6 years per PCT (N = 1274) and
modelled differences from trend at the time of the intro-
duction of an HTT – a more powerful technique, which
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accounts better for the secular trend towards reducing
admissions and differences between PCTs with and
without HTTs. These analyses suggest that the effect of
HTTs on area-level admission rates has been either fairly
small (Glover et al. 2006) or non-existent (Jacobs &
Barrenho, 2011), and furthermore that HTTs appear not
to have produced any reduction in total bed days
(Glover et al. 2006). Smaller single or dual area-level stud-
ies based on aggregated data probably add little to these
large studies, and suffer from methodological problems
such as poor estimation of trends before or after the intro-
duction of an HTT (Forbes et al. 2010; Tyrer et al. 2010;
Barker et al. 2011), or the use of a before–after design
when a reducing trend in reduction in admissions
appears to predate the introduction of home treatment
(Jethwa et al. 2007), although they have shown amixture
of positive and negative findings.
Our concern in this paper is with the second, ‘facili-
tated discharge’ (FD) function of HTTs. In our ana-
lyses, we define receiving an FD as beginning to be
treated by an HTT during a period of admission to hospital
or at its conclusion. FD has largely been eclipsed in the
literature: no published study describes its contribu-
tion to the overall activity of HTTs; no study has
described the proportion of discharges that are facili-
tated or the characteristics of those who are treated
with FD; and when HTT outcomes have been studied,
only in some cases have FD patients been explicitly
included (Johnson et al. 2005b).
Our aims were fourfold:
1. To document the proportion of all home treatment
episodes those are FDs.
2. To explore the variables associated with being trea-
ted with FD.
3. To test the hypothesis that FD would reduce the
number of bed days within the admission (length
of stay – LOS – minus any leave days).
4. To test the hypothesis that FD would reduce the rate
of readmission.
We studied the HTTs operated by South London and
Maudsley NHS Foundation Trust (‘the Trust’), which
together serve four London Boroughs. Croydon had a
single team throughout the study period, comprising
approximately 16 full-time staff. The three other bor-
oughs had two or three teams per borough at the
start of the study period, merging into a single team
from December 2006 in Lambeth, from November
2010 in Lewisham and from August 2012 in
Southwark. At the end of the study period, Lambeth
had 31 full-time staff, Lewisham had 27 and
Southwark had 29, reflecting their much higher than
average needs for mental health treatment (North East
Public Health Observatory, 2011). The teams have
always operated broadly in line with the Mental
Health Implementation Guide. Twenty-four hour work-
ing has been implemented through arrangements with
the psychiatric liaison teams serving each of the four
local Accident and Emergency departments – these
can accept patients for home treatment at any time,
and patients already being home treated can attend
overnight if necessary. There have been some differ-
ences between the teams, for example, in the extent to
which one staff member coordinates an individual’s
care and whether referrals are accepted directly from
primary care, as in Southwark, or not, as in Croydon.
The structure of inpatient services varied over time
and by borough: Lewisham operated a Triage Ward
system throughout the study period, whereas
Southwark operated a system in which all admissions
were preferentially directed to two of its acute wards.
A Triage Ward was introduced in Lambeth from the
end of 2011 and in Croydon from the end of 2012,
prior to which all wards were typical acute wards.
Methods
Data came from the National Institute of Health
Research (NIHR) Biomedical Research Centre (BRC)
Case Register, which is an anonymised copy of the
Trust’s paperless electronic patient record database
(Stewart et al. 2009), covering all care since 2006.
Data management and analysis were programmed in
SQL Server 2008 and Stata 12.
In an initial analysis, we extracted all periods of home
treatment ending between 1st June 2008 and 31st May
2013. By joining to hospital stays, we calculated the
proportions of ‘FD’ episodes (where there was home
treatment during or at the end of a hospital stay) and
‘alternative to admission’ episodes (the remainder).
The other analyses were performed on a separate
dataset. This main study dataset comprised all hospital
stays ending with a discharge from one of the borough
general psychiatric wards operated by the Trust over
the same period, removing second and subsequent
stays by the same individual and removing stays in
which the address at discharge was outside the four
boroughs. (The first restriction avoided clustering that
would otherwise have complicated multiple imput-
ation (see below); the second removed individuals
ineligible for treatment by the Trust’s HTTs and who
could have been readmitted to other hospitals).
For each hospital stay in this dataset we extracted
the following variables. Some limited recoding was
performed in order to allow for small numbers in
some categories and the relative difficulty of imputing
multi-level categorical data:
a. whether the individual concerned had been
referred for consideration of FD and the date of
any such referral;
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b. whether the individual was treated with FD as
defined above or not;
c. the total bed days within the admission (date of dis-
charge minus date of admission minus any nights
duringwhichovernightorextended leavewas taken);
d. the date of any subsequent readmission together
with any censoring events occurring in the period
after discharge (moving outside the Trust catch-
ment area or death);
e. age at admission;
f. sex;
g. ethnicity – coded as White British, Black or Other
(Black Caribbean, Black British and Black Other
categories were combined because of uncertainty
about the interpretation of the latter category; all
other ethnicity categories were too small to be ana-
lysed separately and were combined);
h. marital status;
i. having dependent children or access to children;
j. the ICD-10 primary diagnosis recorded closest to
discharge;
k. the most restrictive legal status during the admis-
sion (informal; Section 2 – allowing for detention
of up to 28 days; Section 3 and forensic – allowing
for detention of up to 6 months or more);
l. the number of discharges from inpatient mental
health services in the 2 years preceding admission
(0, 1, 2, ≥3);
m. the length in days of the longest of these admis-
sions – this was log-transformed;
n. the number of periods of home treatment starting
in the 2 years preceding admission (0, 1, ≥2);
o. residential mobility (having a different address at
discharge);
p. being discharged to a care home;
q. scores on individual items from the Health of the
Nation Outcome Scales (HoNOS (Wing et al. 1998)
recorded nearest to the day of admission, excluding
ratings made more than 3 days prior to admission or
10 days after admission and ratings made after dis-
charge. All item scores were recoded as ‘low’ (0–1)
or ‘high’ (2–4). The other mental and behavioural
problems item, which requires the rater to choose
the most severe among a list of problems and rate
the severity of that problem, was not used due to
poor content validity, and the problems with occu-
pation and activities item was also discarded in
view of poor inter-rater reliability (Pirkis et al. 2005);
r. scores on individual HoNOS items recorded near-
est to the day of discharge, excluding ratings
made before discharge or more than 10 days after
discharge, and otherwise recoded as above.
Initial descriptive and unadjusted analyses were per-
formed. After exploring the missing data, we imputed
the missing values using multiple imputation by
chained equations (Van Buuren et al. 1999; Royston,
2004). All exposure and outcome variables used in
the analyses were included in the imputation model
(readmission was represented by an indicator variable
for readmission and the Nelson–Aalen cumulative
hazard estimator). Predictors of missingness were
also included (see the Results section). Following the
rule that the number of imputations should at least
equal the highest percentage of missing values across
all the analysis variables (White et al. 2011), we
imputed 45 datasets. Imputed and original values
were compared to check that the imputation process
had produced no anomalies.
The analyses performed were as follows:
1. In order to explore the associations of being treated
with FD, we performed a multiple logistic regression
on the imputed datasets, combining parameter esti-
mates from separate analyses of each imputed dataset
as perRubin’s rules (Rubin, 1987).Model building fol-
lowed the method suggested by Hosmer et al. (2008).
First, the set of exposure variables (e)–(r) above were
included in an initial multiple logistic regression
model with receipt of FD as the outcome measure.
Probability values for each variable were calculated
using the Wald test. Second, all variables with p≥
0.20 were subtracted. Third, all variables with p >
0.05, but p < 0.20 were subtracted in turn, starting
with the least significant, examining other coefficients
for a change in value of >20%, which would indicate
the possibility of confounding by the subtracted vari-
able. Fourth, each of these subtracted variables was
then retested for inclusion, aiming to re-include vari-
ables with adjusted p value <0.05.
2. We used the same multiply imputed data to analyse
the effects of FD on readmission. Dates of readmis-
sion were transformed into survival durations rela-
tive to the day of hospital discharge. We censored
observations at the time of death or when a subject
moved to an address outside the catchment area of
the Trust. All observations not ending in failure,
death or movement outside the study area by the
time of data extraction (8 November 2013) were
administratively censored. A Cox regression ana-
lysis was constructed, following the same model
building process outlined above.
3. We estimated the effect of FD on bed days. A linear
regression model was fitted on the multiply
imputed data, following the same model building
process as in (1) above, and testing the use of robust
standard errors to deal with heteroskedasticity
(unequal distribution of residuals across values of
the response variable). Because of the possibility
that any association between FD and reduced bed
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days could either be explained by the causal mech-
anism of interest or by the more frequent use of FD
among those who are approaching the end of a
shorter admission, compared to those who are
approaching the end of a longer admission – a
form of reverse causality – we performed a supple-
mentary regression analysis analysing the effect of
FD on the number of days between referral for con-
sideration of FD and discharge minus any leave
nights (‘post-referral bed days’), comparing those
treated with FD and those referred but not treated.
Results
Overall balance between admission avoidance and FD
There were 12 179 episodes of care by an HTT starting
within the study period. Of these, 4351 (36%) were FDs
as defined here and 7828 (64%) were not.
Characteristics of the main study dataset
The main study dataset comprised 7891 hospital stays,
of which 2274 (29%) involved an FD and 5617 (71%)
did not. Overall, 41% had been referred for consider-
ation of FD (N = 3174). Mean length of stay in the
main study dataset was 40.3 days (S.D. 79.1 days) and
the median was 18 days (interquartile range 5–46):
the mean number of bed days per admission – a meas-
ure that excluded leave days and which was a main
outcome of the analysis – was slightly lower, with
arithmetic mean 35.1 (S.D. 63.2) and median 16. The
distribution of bed days was right skewed (see Fig. 1,
top panel). Eight subjects were under 18 and 165
(2%) were over 65. There were low proportions of
missing data for diagnosis (3%), marital status (2%),
ethnicity (2%) and residential mobility (1%). Whether
or not the subject had dependent children or access
to children was missing in 26% of cases, while individ-
ual HoNOS item scores at the time of admission were
generally missing in about 22% of cases, and at the
time of discharge in about 46% of cases. Other vari-
ables were complete. Apart from relationships with
other variables, missingness for HoNOS items was
related to the date of admission and ward. Overall
characteristics of the sample are shown in Table 1.
Among those referred for consideration of FD,
whether treated or untreated, themean number of post-
Fig. 1. Bed days overall and post-referral bed days. Note: The top panel is a histogram of bed days for each admission in the main
study dataset, excluding stays longer than 30 days. Bed days are calculated as discharge date minus admission date, minus any
days of authorised leave during that period. The bottom panel is a histogram of bed days after referral for consideration of
facilitated discharge (post-referral bed days), calculated as discharge date minus date of referral for consideration of facilitated
discharge, minus any days of authorised leave during that period. Again, frequencies for post-referral bed days more than 30
days are not shown. The bottom histogram only applies to the subset of individuals who were referred for consideration of
facilitated discharge (N = 3174).
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Table 1. Characteristics of all inpatient discharges in the sample
Variable N with complete data (%) Mean (S.D.) or N (proportion)
Age 7891 (100%) 39.1 years (12.4)
Gender 7891 (100%)
Male 4382 (56%)
Female 3509 (44%)
Ethnicity 7724 (98%)
White British 3929 (51%)
Black African or Caribbean 2842 (37%)
Other 953 (12%)
Marital status 7763 (98%)
Single 5572 (72%)
Divorced, separated or widowed 1058 (14%)
Married or cohabiting 1133 (15%)
Dependent children or access to children 5803 (74%)
Yes 1660 (29%)
No 4143 (71%)
Primary diagnosis 7667 (97%)
Schizophrenia (F20) 1911 (26%)
Other psychotic disorders (F21–F29) 1256 (16%)
Hypomania/mania/bipolar disorder (F30–F31) 918 (12%)
Depression (F32–F39) 1204 (16%)
Neurotic and anxiety disorders (F40–F49) 662 (9%)
Personality disorders (F60–F69) 440 (6%)
Drug & alcohol disorders (F10–F19) 873 (11%)
Other primary diagnosis 403 (5%)
Legal statusa 7891 (100%)
Informal 4657 (59%)
Section 2 1672 (21%)
Section 3/Forensic 1562 (20%)
Discharges ending in preceding 2 yearsb 7891 (100%)
None 6495 (82%)
One 877 (11%)
Two 305 (4%)
Three or more 214 (3%)
Periods of home treatment ending in preceding 2 years 7891 (100%)
None 6194 (78%)
One 1201 (15%)
Two or more 496 (6%)
Residential mobility (different address at discharge) 7891 (99%)
Yes 680 (9%)
No 7113 (91%)
Discharged to care home 7891 (100%)
Yes 302 (4%)
No 7589 (96%)
Non-HTT community team at discharge 7891 (100%)
Assertive outreach 233 (3%)
Other, not assertive outreach 4903 (62%)
None 2755 (35%)
Admission HoNOS item scores
Overactive, aggressive, disruptive or agitated behaviour 6229 (79%)
Score 0 or 1 3803 (61%)
Score 2, 3 or 4 2426 (39%)
Continued
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Table 1. Continued
Variable N with complete data (%) Mean (S.D.) or N (proportion)
Non-accidental self-injury 6217 (79%)
Score 0 or 1 4496 (72%)
Score 2, 3 or 4 1721 (28%)
Problem drinking or drug taking 6097 (77%)
Score 0 or 1 4128 (68%)
Score 2, 3 or 4 1969 (32%)
Cognitive problems 6189 (78%)
Score 0 or 1 4915 (79%)
Score 2, 3 or 4 1274 (21%)
Physical illness or disability problems 6182 (78%)
Score 0 or 1 5035 (81%)
Score 2, 3 or 4 1147 (19%)
Hallucinations and delusions 6176 (78%)
Score 0 or 1 2820 (46%)
Score 2, 3 or 4 3356 (54%)
Depressed mood 6192 (78%)
Score 0 or 1 3036 (49%)
Score 2, 3 or 4 3156 (51%)
Problems with relationships 6100 (77%)
Score 0 or 1 3488 (57%)
Score 2, 3 or 4 2612 (43%)
Problems with activities of daily living 6134 (77%)
Score 0 or 1 4312 (70%)
Score 2, 3 or 4 1822 (30%)
Problems with living conditions 5873 (74%)
Score 0 or 1 4452 (76%)
Score 2, 3 or 4 1421 (24%)
Discharge HoNOS item scores
Overactive, aggressive, disruptive or agitated behaviour 4308 (55%)
Score 0 or 1 3807 (88%)
Score 2, 3 or 4 501 (12%)
Non-accidental self-injury 4308 (53%)
Score 0 or 1 3893 (90%)
Score 2, 3 or 4 415 (10%)
Problem drinking or drug taking 4295 (54%)
Score 0 or 1 3584 (83%)
Score 2, 3 or 4 711 (17%)
Cognitive problems 4303 (54%)
Score 0 or 1 3983 (93%)
Score 2, 3 or 4 320 (7%)
Physical illness or disability problems 4303 (55%)
Score 0 or 1 3657 (85%)
Score 2, 3 or 4 646 (15%)
Hallucinations and delusions 4301 (55%)
Score 0 or 1 3292 (77%)
Score 2, 3 or 4 1009 (23%)
Depressed mood 4304 (55%)
Score 0 or 1 3276 (76%)
Score 2, 3 or 4 1028 (24%)
Problems with relationships 4288 (54%)
Score 0 or 1 3217 (75%)
Score 2, 3 or 4 1071 (25%)
Problems with activities of daily living 4293 (54%)
Score 0 or 1 3659 (85%)
Score 2, 3 or 4 634 (15%)
Continued
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referral bed days was 17.1 days (S.D. 128.5 days). This
distribution was more heavily right skewed (see Fig. 1,
bottom panel), and there were many zero values:
45.6% were discharged on the same or next day.
Among those actually home treated, the mean num-
ber of days of home treatment was 27.0 (S.D. 31.6) and
the median was 21 (interquartile range 11–33); the
mean number of face-to-face visits was 22.8 (S.D. 23.8)
and the median was 16.
Unadjusted associations
Distributions of exposure variables, with unadjusted
comparisons between those treated with FD and
those who were not, are shown in Table 2. For brevity,
only basic demographic variables and those variables
included in the final multiple logistic regression of
the odds of being treated with FD are shown.
The arithmetic mean number of bed days among
those treated with FD was 33.7 days; among those
untreated it was 35.8 days (t = 1.35; p = 0.18).
Among those referred for consideration of FD,
51.6% of those treated with FD were discharged on
the same or next day v. 31.0% of those who were
not treated with FD (chi-square p < 0.0001), and the
mean number of bed days was 12.3 days lower in
the treated group (t = 2.46; p = 0.01). The unadjusted
odds ratio for discharge on the same day as referral
or the next day, comparing those treated with FD to
those not treated, was 2.37 [95% confidence interval
(CI) 2.01–2.79; p < 0.0001].
In the unadjusted analysis of readmission, mean
follow-up time (to failure or censoring) was 1164
days (S.D. 544 days; range 161–1985 days). The overall
Kaplan–Meier estimate of the risk of readmission was
8% at 30 days, 21% at 180 days and 30% at 1 year. A
log-rank test indicated that there was no unadjusted
difference in rate of readmission between those who
were taken on for FD and those who were not (p =
0.72). Comparison of imputed and original data values
indicated no anomalies.
Predictors of being an FD
The results of the multiple logistic regression of the
odds of being treated with FD are shown in detail in
Table 3 and are described in outline here. The only
variables whose 95% CI indicated that the odds of
FD were at least halved (or at least doubled) were (1)
having a primary diagnosis of a personality disorder
(OR 0.31; 95% CI 0.23–0.42), and (2) having a primary
diagnosis of a drug and alcohol use disorder (OR 0.26;
95% CI 0.20–0.34), with both effects expressed relative
to the effect of a primary diagnosis of schizophrenia.
Variables associated with modestly increased odds of
FD were: being married or being divorced, separated
or widowed; having a diagnosis of bipolar disorder
or mania (relative to schizophrenia); having been
home treated within the 2 years before admission to
hospital; scoring higher on the HoNOS hallucinations
and delusions item either at admission or at discharge;
scoring higher on the HoNOS deliberate self-harm
item at discharge; and scoring higher on the HoNOS
depressed mood item at discharge. Variables asso-
ciated with modestly reduced odds were: male gender;
having any other non-psychotic diagnosis; having a
longer previous admission in the preceding 2 years;
being under a community mental health team at dis-
charge; moving to a new address during the admis-
sion; being discharged to a care home; scoring higher
on the HoNOS problem drinking or drug taking item
at admission; scoring higher on the HoNOS physical
health problems item at discharge; scoring higher on
the HoNOS problems with relationships item at dis-
charge; and scoring higher on the HoNOS problems
with living conditions item at admission or at
discharge.
Association between FD and readmission
The lack of effect of FD on readmission observed in the
unadjusted analysis was also observed in the full Cox
regression model – the adjusted hazard ratio was 0.96
Table 1. Continued
Variable N with complete data (%) Mean (S.D.) or N (proportion)
Problems with living conditions 4218 (53%)
Score 0 or 1 3474 (82%)
Score 2, 3 or 4 744 (18%)
aLegal status was defined as the most restrictive section of the Mental Health Act in force during the first week of the admission.
If detention was only under Section 136, Section 5(2) or Section 5(4), this was treated as informal legal status.
bAmong those with at least one discharge from hospital in the preceding 2 years, the median length of the longest admission was
41 days (interquartile range 17–100).
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Table 2. Distribution of selected variables between individuals treated with facilitated discharge (FD) and untreated individuals (non-FD)
Variable Non-FD FD p value
Age/years Mean 39.8
(S.D. 12.5)
Mean 38.8
(S.D. 12.3)
0.001
Gender <0.001
Female 2369 (42%) 1140 (50%)
Male 3248 (58%) 1134 (50%)
Marital status <0.001
Single 4067 (74%) 1505 (67%)
Divorced/separated/widowed 721 (13%) 337 (15%)
Married 729 (13%) 404 (18%)
Ethnicity <0.001
White British 2873 (52%) 1056 (47%)
Black African or Caribbean 1950 (36%) 892 (40%)
Other 661 (12%) 292 (13%)
Diagnosis <0.001
Schizophrenia (F20) 1300 (24%) 611 (27%)
Other psychotic disorders (F21–F29) 787 (15%) 469 (21%)
Hypomania/mania/bipolar disorder (F30–F31) 535 (10%) 393 (18%)
Depression (F32–F39) 819 (15%) 385 (17%)
Neurotic and anxiety disorders (F40–F49) 514 (9%) 148 (7%)
Personality disorders (F60–F69) 373 (7%) 67 (3%)
Drug & alcohol disorders (F10–F19) 774 (14%) 99 (4%)
Other primary diagnosis 334 (6%) 69 (3%)
Number of discharges in 2 years preceding admission 0.707
None 4615 (82%) 1880 (83%)
One 625 (11%) 252 (11%)
Two 217 (4%) 88 (4%)
Three or more 160 (3%) 54 (2%)
Longest admission ending in 2 years preceding admission 0.029
0 days or no admission 4624 (82%) 1882 (83%)
1–17 days 249 (4%) 95 (4%)
18–40 days 237 (4%) 100 (4%)
41–100 days 235 (4%) 122 (5%)
101–3323 days 272 (5%) 75 (3%)
Number of periods of home treatment ending in the 2 years preceding admission <0.001
None 4591 (82%) 1603 (70%)
One 751 (13%) 450 (20%)
Two or more 275 (5%) 221 (10%)
Residential mobility (different address at discharge) 542 (10%) 138 (6%) <0.001
Discharge to care home 252 (4%) 50 (2%) <0.001
Non-HTT community team at discharge 0.332
None 1935 (34%) 820 (36%)
Community mental health team, not assertive outreach 3519 (63%) 1384 (61%)
Assertive outreach 163 (3%) 70 (3%)
Admission HoNOS problem drinking or drug-taking = 2, 3 or 4 1519 (36%) 450 (24%) <0.001
Admission HoNOS hallucinations and delusions = 2, 3 or 4 2224 (52%) 1132 (59%) <0.001
Admission HoNOS problems with living conditions = 2, 3 or 4 1091 (27%) 330 (18%) <0.001
Discharge HoNOS non-accidental self-injury = 2, 3 or 4 225 (8%) 190 (12%) <0.001
Discharge HoNOS cognitive problems = 2, 3 or 4 206 (8%) 114 (7%) 0.641
Discharge HoNOS hallucinations and delusions = 2, 3 or 4 542 (20%) 467 (29%) <0.001
Discharge HoNOS depressed mood = 2, 3 or 4 578 (21%) 450 (28%) <0.001
Discharge HoNOS problems with relationships = 2, 3 or 4 680 (25%) 391 (25%) 0.791
Discharge HoNOS problems with living conditions = 2, 3 or 4 506 (19%) 238 (15%) 0.002
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(95% CI 0.89–1.04; p = 0.32). Full results are available
on request. A separate analysis of predictors of
readmission based on the same dataset is forthcoming
(Tulloch AD et al. 2014, unpublished manuscript).
Association between FD and bed days
The coefficient for FD in the linear regression of bed
days was −3.98 (95% CI −6.65 to −1.32; p = 0.0004).
The estimated effect size was 0.06 (95% 0.02–0.11).
Although examination of residuals indicated some het-
eroskedasticity, the very close agreement between
robust and ordinary least-squares estimates of the S.E.
showed that this was inconsequential. Covariates
included in the model were age; diagnosis; legal status;
longest admission in the 2 years preceding the index
admission; residential mobility; discharge to a care
home; being under the care of another community
mental health team at discharge; the admission
HoNOS items for cognitive impairment and problems
with activities of daily living; and the discharge
HoNOS items for agitated behaviour, non-accidental
self-injury and physical illness. Full results of the
regression are not shown but are similar to those in a
previous analysis (Tulloch et al. 2012). Post hoc explor-
ation indicated that negative confounding by diagnosis
Table 3. Adjusted associations with being taken on for facilitated discharge
Variable OR (95% CI) p value
Male gender 0.86 (0.77, 0.95) 0.0052
Marital status 0.0022
Single 1
Divorced/Separated/Widowed 1.25 (1.07, 1.45)
Married 1.22 (1.05, 1.42)
Diagnosis <0.0001
Schizophrenia (F20) 1
Other psychotic disorders (F21–F29) 1.13 (0.96, 1.32)
Hypomania/mania/bipolar disorder (F30–F31) 1.42 (1.19, 1.70)
Depression (F32–F39) 0.70 (0.58, 0.85)
Neurotic and anxiety disorders (F40–F49) 0.45 (0.35, 0.57)
Personality disorders (F60–F69) 0.31 (0.23, 0.42)
Drug & alcohol disorders (F10–F19) 0.26 (0.20, 0.34)
Other primary diagnosis 0.38 (0.29, 0.51)
Longest admission with discharge from hospital in 2 years preceding current admission 0.0022
0 days 1
1–17 days 1.01 (0.82, 1.24)
18–40 days 0.88 (0.75, 1.03)
41–100 days 0.79 (0.67, 0.92)
101–3323 days 0.68 (0.55, 0.84)
Number of periods of home treatment in 2 years before admission <0.0001
None 1
One 1.64 (1.43, 1.89)
Two 2.22 (1.79, 2.76)
Residential mobility (different address at discharge) 0.70 (0.57, 0.87) 0.0009
Discharge to care home 0.45 (0.32, 0.62) <0.0001
Non-HTT community team at discharge <0.0001
None 1
Community mental health team, not assertive outreach 0.69 (0.61, 0.77)
Assertive outreach 0.69 (0.50, 0.95)
Admission HoNOS problem drinking or drug-taking = 2, 3 or 4 0.80 (0.65, 0.89) 0.0011
Admission HoNOS physical health problems = 2, 3 or 4 0.84 (0.72, 0.98) 0.0279
Admission HoNOS hallucinations and delusions = 2, 3 or 4 1.22 (1.07, 1.40) 0.0032
Admission HoNOS problems with living conditions = 2, 3 or 4 0.72 (0.62, 0.85) 0.0001
Discharge HoNOS non-accidental self-injury = 2, 3 or 4 1.42 (1.10, 1.83) 0.0081
Discharge HoNOS hallucinations and delusions = 2, 3 or 4 1.36 (1.15, 1.60) 0.0003
Discharge HoNOS depressed mood = 2, 3 or 4 1.51 (1.27, 1.79) <0.0001
Discharge HoNOS problems with relationships = 2, 3 or 4 0.85 (0.72, 0.99) 0.0372
Discharge HoNOS problems with living conditions = 2, 3 or 4 0.80 (0.66, 0.98) 0.0287
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and legal status was responsible for the greater size
and significance of the adjusted effect compared with
the unadjusted effect: other variables did not have
important confounding effects.
In the analysis of post-referral bed days among
those who were actually referred for consideration of
FD, the data were poorly fitted using multiple linear
regression. Therefore, a generalised linear model was
fitted using a gamma distribution and log-link func-
tion. The exponentiated coefficient for FD was 0.54
(95% CI 0.42–0.70); p < 0.0001), meaning that the
adjusted arithmetic mean of the number of post-
referral bed days was 46% lower among those home
treated. With the data instead dichotomised, the
adjusted odds ratio for discharge on the day of referral
or the next day among those home treated was 2.69
(95% CI 2.27–3.20; p < 0.0001). In both the analyses,
the least-squares and robust estimates of the S.E. agreed
very closely, indicating that any remaining heteroske-
dasticity was inconsequential.
Discussion
Summary and discussion of main findings
The episodes of home treatment that we characterised
as FD comprise 36% of the total activity of HTTs in the
NHS Trusts from which we took our data and FD was
used in 29% of admissions. Therefore, while FD consti-
tutes a significant part of the workload of HTTs, many
service users continue to be discharged without the
use of home treatment.
Through the use of demographic, clinical and ser-
vice use data recorded in an electronic patient record,
we found a number of modest-sized associations
with the odds of being treated with FD. We assume
that HTT members routinely make judgements regard-
ing potential clients’ suitability for home treatment at
the point of referral: our results, taken together, may
help to illustrate some aspects of this selection process,
although there are some important factors that we
were unable to directly measure (in particular, a per-
son’s willingness to be home treated – discussed
below).
The positive associations that we found with having
a primary diagnosis of a psychotic mental illness and
with the HoNOS item scores for self-harm, hallucina-
tions and delusion and depressed mood are consistent
with HTTs continuing to treat those with severe func-
tional mental disorders (Department of Health, 2001).
The converse applies to the negative associations
with primary diagnosis of non-psychotic illness, with
the HoNOS item score for drug and alcohol problems
and with the HoNOS cognitive problems item. These
findings, which include the largest effects that we
observed, are consistent with those of the studies sum-
marised by Cotton et al. (2007).
Many of the other associations that we found,
although modest in size, may reflect the importance
of more practical considerations. For example, the
reduced odds of treatment when someone is already
under the care of a Community Mental Health
Teams or will reside in a carehome may reflect a judge-
ment that at least some of such individuals will be
adequately served without additional support. The
lower chance of being taken on for FD among
those who moved home during the admission or at
the point of discharge and among those who were
rated as having problems with living conditions, sup-
port our experience that HTTs regard stable living
arrangements as a prerequisite for home treatment.
The availability of family members to support the
delivery of care may similarly explain the modest posi-
tive associations seen with being married, divorced,
separated or widowed rather than single and the nega-
tive association with the HoNOS problems with rela-
tionships item.
It is less easy to explain the association with gender,
which was not accounted for by having dependent
children or access to children, contrary to one previous
study (Dean & Gadd, 1990). One possibility is that
female service users are more receptive to the prospect
of home treatment. Alternatively, it may be that male
patients are more often unsuitable because of their
risk history, which we did not measure directly.
Similarly, the lower odds of treatment among those
who had had a longer hospital admission in the pre-
ceding 2 years is perhaps most likely to be explained
by selection on some other, unmeasured variable,
given that HTTs would be expected to treat a group
of individuals more at risk of protracted admission
(Tulloch et al. 2012).
The postulated decision-making process around
referrals can directly be invoked to make sense of the
modest, dose-dependent, association between FD and
previous home treatment: if previous home treatment
reduces the uncertainty in the mind of clinicians
about the likely suitability of a potential client, this
may make treatment more likely to be offered.
Our analysis of bed days suggests that FD produced
a reduction in LOS of 4 days. This reduction was small
in relation to overall variation in bed days, with an
estimated Cohen’s d of 0.06. The same direction and
statistical significance of effect was seen when the sam-
ple was restricted to those referred for HTT and the
number of bed days was instead calculated between
the day of referral and the day of discharge, support-
ing the interpretation of the main estimate as a small
causal effect, uncontaminated by reverse causal effects.
However, the rate of readmission did not differ
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between those who treated with FD and those who
were not. Taking these three analyses together we sug-
gest that FD, as practiced in our sample, very modestly
reduced bed use, and did so without adverse (or bene-
ficial) effects on readmission. These are more positive
findings than have been obtained in some other stud-
ies of home treatment (see introduction above). Even
a reduction of 4 days in the length of an admission
may be worthwhile from the point of view of provid-
ing humane and acceptable care, although it should
be borne in mind that other service costs might very
well outweigh the reduced costs attributable to this
effect. Of note, we found that those treated received,
on average, 22 face-to-face visits, constituting a signifi-
cant substitution of community for inpatient care.
Strengths and limitations
Strengths of the study are its being the first study to spe-
cifically examine the extent to which FD is used, its
associations and its outcomes; the large sample of indi-
vidual patient-level data; and the large number of clin-
ical and service use variables that we were able to use.
One limitation of our study is that data derive only
from a single NHS Trust serving predominantly inner
city neighbourhoods (Lambeth, Lewisham and
Southwark) or a mixture of inner city and suburban
neighbourhoods (Croydon), and for much of the
study period, services were provided by only four
multidisciplinary teams. Our findings do not exclude
the possibility that other NHS Trusts and other
teams may have developed services that have different
patterns of use and different effects on service use.
Certainly, if area level factors or the overall level of
psychiatric morbidity have any impact on treatment
effectiveness, then we might expect some significant
differences from effects seen elsewhere in non inner-
city metropolitan areas (Glover et al. 1998; North East
Public Health Observatory, 2011).
Our analyses were also based on observational data
taken from electronic health records collected in rou-
tine practice. Most demographic, clinical and service
use variables were complete or near complete, but
missing data affected some other variables – especially
discharge HoNOS scores – and, although we used the
best available techniques to accommodate these miss-
ing values, the estimates of association between the
affected variables and the odds of FD should be
viewed cautiously. More generally, it may be objected
that the reliability and validity of the measures that we
used are unknown and possibly dubious. While we
acknowledge that diagnosis (for example) may not
have been measured to ‘research standards’, and
HoNOS item scores may be imperfect measures of
the related symptoms and behaviours, it seems to us
most unlikely that this would have systematically
biased our results.
The greatest limitation of our analyses is our reliance
on observational data to estimate causal effects. We
attempted to address the risk of unmeasured confound-
ing by the inclusion of a broad range of clinical and
demographic covariates, but as with most treatments
or interventions, there may have been some selection
bias: those who were thought to be more likely to
respond to home treatment – and this includes those
who simply agreed to be treated, rather than refusing
– may have been preferentially selected both by the
referring wards and the assessing HTT. However,
some of those whowere not selected for home treatment
may have been perceived as too well to require it, and to
the extent that this was not accounted for in the dis-
charge HoNOS ratings, this would conceivably have
reduced the apparent effect of FD.
A particular problem in the case of the main ana-
lysis of bed days is the possibility of reverse causality.
Our supplementary analysis looking at bed days sub-
sequent to referral among those who were referred
for consideration of FD is not susceptible to the same
problem and provides support for the main analysis.
A better means of avoiding bias due to selection and
reverse causality would have been to perform an
instrumental variable analysis (Angrist & Pischke,
2009, p. 117; 151–154) but this was not possible with
the available data.
Implications for future research
We believe that our findings deserve further explor-
ation and attempts at replication, preferably using
complementary non-experimental or experimental
methods, and studying other settings. Certainly, we
hope to increase the extent to which FD is seen as a
centrally important part of the practice of HTTs, and
to provoke interest in discovering more about this
work and about variation in practice. Our analysis
does not allow us to determine the effect of FD on
treatment costs overall – a point noted above – and
we hope to extend our analysis to cover this, entailing
consideration of inpatient costs, HTT costs and costs of
other community teams. There may, in addition, be
other potential benefits to FD that we did not measure
and which would merit further attention. In particular,
the finding that suicide among inpatients appears to
have declined as areas have introduced HTTs (While
et al. 2012), although potentially due to shifting of sui-
cide from hospital to community, could at least in prin-
ciple be explained by an effect of home treatment on
patients who, while they remain inpatients for admin-
istrative purposes, have been sent on leave under the
care of a HTT.
412 A. D. Tulloch et al.
Acknowledgements
ADT gratefully acknowledges helpful comments and
suggestions from his colleagues at the Croydon
Home Treatment Team and from colleagues in the
other Home Treatment Teams operated by South
London and Maudsley NHS Foundation Trust.
Financial Support
This research receivedno specific grant fromany funding
agency, commercial or not-for-profit sectors. However,
all authors are financially supported by the NIHR BRC
for Mental Health at the South London and Maudsley
NHS Foundation Trust and Institute of Psychiatry,
Kings College London. The study usedNIHRBRC infra-
structure fundedbyNIHRand theGuy’s andSt. Thomas’
Hospital Trustees. ADT is also supported by an NIHR
Health Services Delivery Research project grant (11/
1015/20). GT is also funded by an NIHR Applied
Research Programme (RP-PG-0606-1053). The views
expressed in this publication are those of the author(s)
and not necessarily those of the NHS, the NIHR or the
Department of Health.
Conflict of Interest
All authors have completed the Unified Competing
Interest Form at www.icmje.org/coi-disclosure.pdf
(available on request from the corresponding author).
ADT is also a Consultant Psychiatrist with the
Croydon Home Treatment Team. All other authors
declare that they have no competing interests.
Ethical Standard
No ethical approval was required as the analyses were
based on fully anonymised data.
References
Angrist JD, Pischke J-S (2009). Mostly Harmless Econometrics:
An Empiricist’s Companion. Princeton University Press:
Princeton,NJ.
Barker V, Taylor M, Kader I, Stewart K, Fevre PL (2011).
Impact of crisis resolution and home treatment services on
user experience and admission to psychiatric hospital.
Psychiatrist 35, 106–110.
Carpenter RA, Falkenburg J, White TP, Tracy DK (2013).
Crisis teams: systematic review of their effectiveness in
practice. Psychiatrist 37, 232–237.
Cotton M-A, Johnson S, Bindman J, Sandor A, White IR,
Thornicroft G, Nolan F, Pilling S, Hoult J, McKenzie N,
Bebbington P (2007). An investigation of factors associated
with psychiatric hospital admission despite the presence of
crisis resolution teams. BMC Psychiatry 7, 52–52.
Dean C, Gadd EM (1990). Home treatment for acute
psychiatric illness. British Medical Journal 301, 1021–1023.
Department of Health (2001). Mental Health Policy
Implementation Guide. Department of Health: London.
Forbes NF, Cash HT, Lawrie SM (2010). Intensive home
treatment, admission rates and use of mental health
legislation. Psychiatrist 34, 522–524.
Ford R, Minghella E, Chalmers C, Hoult J, Raftery J, Muijen
M (2001). Cost consequences of home-based and
in-patient-based acute psychiatric treatment: results of an
implementation study. Journal of Mental Health 10, 467–476.
Glover GR, Robin E, Emami J, Arabscheibani GR (1998). A
needs index for mental health care. Social Psychiatry and
Psychiatric Epidemiology 33, 89–96.
Glover G, Arts G, Babu KS (2006). Crisis resolution/home
treatment teams and psychiatric admission rates in
England. British Journal of Psychiatry 189, 441–445.
Hosmer DW, Lemeshow S, May S (2008). Applied Survival
Analysis: Regression Modeling of Time-To-Event Data. John
Wiley & Sons: Hoboken, NJ.
Hubbeling D, Bertram R (2012). Crisis resolution teams
in the UK and elsewhere. Journal of Mental Health 21,
285–295.
Jacobs R, Barrenho E (2011). Impact of crisis resolution and
home treatment teams on psychiatric admissions in
England. British Journal of Psychiatry 199, 71–76.
Jethwa K, Galappathie N, Hewson P (2007). Effects of a crisis
resolution and home treatment team on in-patient
admissions. Psychiatric Bulletin 31, 170–172.
Johnson S (2013). Crisis resolution and home treatment
teams: an evolving model. Advances in Psychiatric Treatment
19, 115–123.
Johnson S, Nolan F, Hoult J, White IR, Bebbington P,
Sandor A, McKenzie N, Patel SN, Pilling S (2005a).
Outcomes of crises before and after introduction of a crisis
resolution team. British Journal of Psychiatry 187, 68–75.
Johnson S, Nolan F, Pilling S, Sandor A, Hoult J, McKenzie
N, White IR, Thompson M, Bebbington P (2005b).
Randomised controlled trial of acute mental health care by
a crisis resolution team: the north Islington crisis study.
British Medical Journal 331, 599.
North East Public Health Observatory (2011).MINI and other
Mental Health Needs Indicators, Available at: http://www.
nepho.org.uk/mho/mini [Accessed June 25, 2011].
Pirkis JE, Burgess PM, Kirk PK, Dodson S, Coombs TJ,
Williamson MK (2005). A review of the psychometric
properties of the Health of the Nation Outcome Scales
(HoNOS) family of measures. Health and Quality of Life
Outcomes 3, 76–76.
Royston P (2004). Multiple imputation of missing values.
Stata Journal 4, 227–241.
Rubin DB (1987). Multiple Imputation for Nonresponse in
Surveys. John Wiley & Sons, Inc.: New York.
Stewart R, SoremekunM, Perera G, Broadbent M, Callard F,
Denis M, Hotopf M, Thornicroft G, & Lovestone S (2009).
The South London and Maudsley NHS Foundation
Home Treatment and Discharge from Hospital 413
Trust Biomedical Research Centre (SLAM BRC) case
register: development and descriptive data. BMC Psychiatry
9, 51.
Tulloch AD, Khondoker MR, Fearon P, & David AS (2012).
Associations of homelessness and residential mobility with
length of stay after acute psychiatric admission. BMC
Psychiatry 12, 121.
Tulloch AD, David AS, Thornicroft G (2014). Exploring the
predictors of early readmission to psychiatric hospital.
Manuscript in preparation.
Tyrer P, Gordon F, Nourmand S, Lawrence M, Curran C,
Southgate D, Oruganti B, Tyler M, Tottle S, North B,
Kulinskaya E, Kaleekal JT, Morgan J (2010). Controlled
comparison of two crisis resolution and home treatment
teams. Psychiatrist 34, 50–54.
Van Buuren S, Boshuizen HC, Knook DL (1999). Multiple
imputation of missing blood pressure covariates in survival
analysis. Statistics in Medicine 18, 681–694.
While D, Bickley H, Roscoe A, Windfuhr K, Rahman S,
Shaw J, Appleby L, Kapur N (2012). Implementation of
mental health service recommendations in England and
Wales and suicide rates, 1997–2006: a cross-sectional and
before-and-after observational study. Lancet 379, 1005–1012.
White IR, Royston P, Wood AM (2011). Multiple imputation
using chained equations: Issues and guidance for practice.
Statistics in Medicine 30, 377–399.
Wing JK, Beevor A, Curtis R, Park S, Hadden S, Burns A
(1998). Health of the Nation Outcome Scales (HoNOS).
Research and development. British Journal of Psychiatry 172,
11–18.
414 A. D. Tulloch et al.
